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L-121
Observation of scaling in semi-dilute theta solutions using dynamic In semi-dilute polymer solutions the relaxation rate of concentration fluctuations is defined by a collective diffusion constant D. Scaling theory [1] [5] .
An explanation for this dichotomy has recently been proposed by Brochard [6] . For Article published online by EDP Sciences and available at http://dx.doi.org/10.1051/jphyslet:01984004503012100 of this continuously changing network is understood to be proportional to the probability bf two polymer strands coming into contact, i.e.
The osmotic modulus Kos, meanwhile, is determined in theta solutions by three-body interactions, since the excluded volume is zero [7] . Thus
The collective diffusion coefficient is [8] where the friction coefficient / in theta conditions is proportional [1] [9] . The opposite is true in theta solutions. If Me defines the mean mass of polymer chain between entanglements, then the shear modulus is given by [7] which, together with (1) gives
The critical entanglement concentration thus occurs when A~ === Mw in (6) . For The choice of the square cells precluded observations being made in a range of Q between about 7 x 104 and 2 x 105 cm -1. The correlation spectra were analysed using a two-cumulant fit ; for scattering angles 0 between 30° and 40°, however, no unique fit could be found for the spectra, as the value of the first cumulant r depended on the correlator delay time. We conclude that the gap in the observed range of Q overlies the transition region I"T~ ~ 1. To avoid this region, the averages of the low frequency diffusion coefficients were calculated using only the results from the two lowest scattering angles, namely 15° and 20°. Figure 1 The preliminary results reported here indicate the validity of the Brochard model for semidilute theta solutions in the region Q~ 1, in particular the existence of two elastic moduli with distinct concentration dependences. For polymer-concentrations greater than about 1 %, these moduli are of comparable magnitude. This fact explains the observed residual concentration dependence of the collective diffusion coefficient at high relaxation rates. Moreover these observations permit a measurement of the shear modulus in semi-dilute theta solutions; to our knowledge, this has not hitherto been observed.
